Shot peening process is one of the widely adopted surfaces strengthening technology in the factory. It has some advantages and disadvantages compared with other processes (casting, welding, stamping, etc.). For example the advantages of the shot peening process: the process has the simple equipment, low cost of doing, not restricted by the shape and location of the parts, easy operation, etc. And the disadvantage is the poor operation condition ([1], [2], [3]).  Index Terms-Shot peening process, Finite element analysis, Python script, Residual stress, Random impact model 9
I. INTRODUCTION
The finite element analysis (FEA) is a method which uses the mathematical approximation method to simulate the real physical system (geometry and loading conditions). And based on the simple and interacting elements which are called unit can use a limited number of unknown variables to approach the infinite unknown quantity of the real system. With time, the engineer has developed so many finite element software which can be used at some areas, and we can use the finite element to do simulation which can see the condition after the stress and others boundary conditions. Firstly we use the intrinsic component in ABAQUS to do the simulation and find that the intrinsic component is difficult for the definition of the boundary conditions. Because of the distributed arrangements and sequences are predetermined by an intrinsic component which is far from the random impact model in actual production. I need to get the random impact model we developed a random impact model by python language in ABAQUS, and run the script ( [4] , [5] , [6] ).
II. THE BACKGROUND AND PURPOSE OF THIS PAPER

A. The Background Of Shot Peening Process
Shot peening process is widely used to improve the mechanical strength, wear resistance, fatigue resistance and corrosion resistance of the parts. And also used to surface extinction, to scale, and eliminate the residual stress of casting, forging, welding, etc. Fig.1 shows the equipment and operation of the shot peening process in the mechanical industry. 
III. THE LIMITATION OF THE INHERENT MODULE FOR SHOT PEENING ANALYSIS IN ABAQUS
A. The Material Property Of The Plate And Ball In Shot Peening Process
The material data of the plate and ball will input to ABAQUS. The mass density of the ball is 7.8e-9, the Young's modulus is 210,000, and Poisson's ration is 0.31. The type of the balls is discrete rigid which isn't deformation during the simulation.
The mass density of the plate is 7.8e-9, the Young's modulus is 210,522, and Poisson's ration is 0.31. The type of the plate is deformable and Fig.2 shows the true stress-strain cure of this material. The section of plate and ball is solid and homogeneous. 
IV. THE NEW APPROACH TO REALIZE THE RANDOM LOCATIONS AND SEQUENCES OF THE BALLS
A. The Application of Python Language In ABAQUS
Python is an interpreted and object-orientation computer programming language which is invented in 1989 by Guido van Rossum. The grammar of the python is clear and concise, and an easy link with other various modules (especially C/C++) ( [7] , [8] , [9] , [10] , [11] , [12] ). The design philosophy of the python is elegant, clear and simple. Python is easy to read compared with the other computer language. When we read the python script looks like read English. For the newcomer, python is easy to learn because of the very simple documentation.
We can use the python language to write the script. And after finishing the script run the script in ABAQUS that will automatic finish the process in ABAQUS. In this simulation, we will finish the modeling and material property of the plate and balls in ABAQUS in an inherent module. And the rest of the simulation the python script will finish.
B. The Modeling And The Python Script For The Rest
Steps (Assembly, Step, Interaction, Load, Mesh) In ABAQUS The multiple shot peening is based on two primary parts which are plate and balls. And Fig. 3 shows the modeling of the plate and ball in ABAQUS ( [13] , [14] , [15] ). The radius of the ball is 0.3mm, and the length of the square plate is 3mm. The modeling and the material property will be finished in ABAQUS inherent model, and the others balls will be automatically generate in latter Python script. 
V. RESULTS
We define 20 balls in the multiple shot peening, and have done four times. Every time every ball is random by the python script. Every time run the script we will get a different locations and sequences of the balls. It means that the residual stress of the strengthened layer. We get the value of the residual stress from different lines in the strengthened layer ( [16] , [17] , [18] ).
In post-processing two paths are defined to show the residual stress's value every time. The first path is (1368:976:-49, 40, 12313:12265:-1, 314, 3008, 3057, 3106, 3155, 3204, 3253, 3302, 3351, 3400) which is a middle line on the surface of the strengthened layer. And the second path is (12249, 12298, 12347, 38415, 38366, 38317, 38268, and 9946) which is a line perpendicular to the surface. Fig.4 and 5 shows the paths as follow ( [19] , [20] , [21] ): The first simulation of 20 balls' sequences different times by python script Figure 6 . The first time arrangement and residual stress of shot peening process in ABAQUS. 
VI. SUMMARY AND CONCLUSIONS
An inclusive study has been performed on the definitions, requirements, theoretical, practical and eventually computational approaches that are available in the paper for the shot peening process. The following results can be drawn:
We are using the finite element analysis to do simulation in computer which can avoid the time and money consuming the process of trial and error. From the horizontal path we found three points, and saw the different values of the residual stress ( [22] , [23] Because using the python script we can realize the random locations and arrangements of steel balls which are so closed to the experiment in factory. And from the finite element analysis simulation we can guide the actual production in the factory.
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